Adeno-associated virus-mediated antiapoptotic gene delivery: in vivo gene therapy for neurological disorders.
Apoptosis is an important mechanism of physiological and pathological cell death and is known to occur in various neurological disorders. Apoptosis is associated with activation of genetic programs in which apoptosis-effector genes promote cell death, thereby opposing repressor genes that enhance cell survival. In this review, we describe various apoptotic pathways, with a special reference to the caspase cascade and discuss the role of individual antiapoptotic factors in various target diseases. Apoptosis could be suppressed by in vivo gene delivery of antiapoptotic factors directly into the central nervous system. The adeno-associated virus (AAV) vector is a good candidate for such gene therapy because it can infect postmitotic neurons. We also describe our in vivo system for overexpression of apoptotic protease activating factor-1 (Apaf-1) caspase recruitment domain as an Apaf1-dominant negative inhibitor (Apaf-1-DN) to regulate the mitochondrial caspase cascade. Apaf-1-DN delivery using an AAV vector system inhibited mitochondrial apoptotic signaling pathway and prevented dopaminergic cell death in a mouse model of Parkinson's disease. Our results suggest that AAV-Apaf-1-DN is potentially useful as an antimitochondrial apoptotic gene therapy for neurodegenerative disorders such as Parkinson's disease.